A basic overview of Clinical Document Architecture

1 Overview

Clinical Document Architecture (CDA) began life as the Patient Record Architecture (PRA), This was produced to provide an exchange model for clinical documents such as discharge summaries, referrals and care provision information notes, in order to achieve an electronic medical record. 

HL7 CDA provides a standard for the organization of material within clinical documents for exchange between systems. 

A CDA document is a defined and complete information object that can exist outside of a message.  As well as text it  can include images, sounds, and other multimedia content. The CDA is a three-level architecture (See below) with each higher level (2, 3) adding an extra section (more specificity to the mark-up) of the document. 

By the use of XML, the HL7 v3 standard and coded vocabularies, the CDA allows for the exchange of documents that are both machine and human-readable enabling electronic processing for decision support etc whilst being easily retrieved and used by the people who need them.  

The great advantage of the CDA architecture is that the complexity of a document can be matched to the complexity of the material to be carried.  This allows for a progression from the use of the very simple documents to the use of more complex documents when these are supported by the organisation using them.  

CDA documents must all have a header section that gives details of the patient, author, dated of creation etc.  There will also always be a section of free text that may or may not be divided into sections.  Following this is an optional section containing codes that capture essential items within the text section.  Finally there is a signature.   

1.1 What is a clinical document?
· Intuitively, clinical documents:

· Are the historical form of human readable healthcare records

· Mix discrete data and free-flowing narrative

· Are always (at least theoretically) attested (i.e. signed)

1.2 What is a CDA-compliant document?
· An XML document consisting of a header and a body

· The header identifies the patient, provider, document type, etc.

· The body has a mandatory human-readable part + an optional encoded part.

· The human-readable part is attested and contains the complete content.

· Either XML or any MIME encoded BLOB e.g. *.doc, *.pdf, *.tif

· The encoded portion, if present, can always be safely ignored
by recipients unable to process it.

HL7 CDA can:-

· provide a usable communication for all systems levels

· progress the level of coding

· meet the business need for coded information

· provide a framework for the incremental growth in the amount and precision of structured, vocabulary-bound clinical information exchanged. 

· Low barrier to entry; simple things are easy to do.

· Promotes longevity of information.

· Supports the finest level of granularity of standards-based encoding of clinical information for applications that can support it.

· assist in moving from v2 to v3?

· CDA documents are “human readable”
· CDA documents are also “machine processable” to the degree that markup has been added

· The CDA header is required markup 

· Additional markup can augment machine processing

A CDA Document could be a:-

· Discharge Summary

· Referral

· Clinical Summary Report

· History & Physical examination

· Diagnostic Reports (DI, lab…)

· Medication Prescription Rx

· Public health report

… any content that potentially carries a signature.
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1.3 Composition

CDA describes three levels of document definition:-

CDA Level One is the root of the hierarchy and is the most general architecture. Although it is the most general and unconstrained, it is possible to differentiate types of documents, such as a “Referral Form” from a “Discharge Summary”, because these are different document type code values in the document instance.  Level One supports full CDA semantics including document sections and structured entries.

CDA Level Two provides additional constraints on a document by creating distinct templates at the ‘Section’ level for each type of document, such as Emergency Department Discharge Summary or Diagnostic Imaging Report. The clinical content will not vary across levels, just the degree to which clinical content can be specified and processed.

CDA Level Three provides additional constraints at the ‘Entry’ level, and optionally at the ‘Section’ level

Used in conjunction with the HL7 v3 messaging standard, CDA advocates an XML-based document mark-up standard that specifies the structure and semantics of clinical documents for the purpose of exchange.
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1.4 Structure and Function

The HL7v3 CDA clinical document contains observations and services, and meets the following characteristics: 

· Persistence: continues to exist in an unaltered state, for a time period defined by local and regulatory requirements 

· Human readability: human readable, guarantees that a receiver of a CDA document can algorithmically display the clinical content of the note on a standard Web browser 

· Potential for authentication: constitutes an assemblage of information that is intended to be legally authenticated as a single entity 

· Context: establishes the default context for its contents 

· Wholeness: authentication of a clinical document applies to the whole and does not apply to portions of the document without the full context of the document

· Stewardship: maintained by an organization entrusted with its care 

CDA documents are encoded in XML and derive their meaning from the HL7 v3 Reference Information Model (RIM) and use the HL7 v3 Data Types.

Below is a simplified representation of the CDA RMIM showing the relationship of the ‘Entries’ (Clinical Statement Choice) to the Document Section Event(s)


The CDA specification is rich and allows for the expression of clinical information in human comprehendible terms with ‘templates’ at the document-level, section-level and entry-level used to constrain the generic CDA specification.

CDA documents are enclosed within the <ClinicalDocument> element, and contain a header and a body. The header lies between the <ClinicalDocument> and the <StructuredBody> elements. This provides identification and classification of the document and information on authentication, the clinical event, the patient, and the involved providers. The body of the document contains the clinical report, and can be either unstructured text, or use structured mark-up. 

The CDA document section is enclosed within the <Section> element. Each section can contain a single narrative block and any number of CDA entries and external references. The CDA narrative block is enclosed within the <text> element within the <Section> element, and provides a slot for the human readable content needing to be rendered. 

Within a document section, the narrative block represents content to be rendered, whereas CDA entries represent structured content provided for a computer. CDA entries encode content present in the narrative block of the same section. CDA external references always occur within the context of a CDA entry, and are wrapped by the <reference> element. 

External references refer to things that exist outside the CDA document such as an image or to an external observation. The later are enclosed within the <ExternalObservation> element. 

The CDA entry that wraps the external reference can be used to encode the specific portions of the external reference that are addressed in the narrative block.

The CDA does not specify the creation or management of documents as such, only their exchange mark-up. The CDA header includes ClinicalDocument.id, ClinicalDocument.setId, and ClinicalDocument.versionNumber, these can be used to track the version of a document within a specific document set, this could be used within document management systems.  While it may be possible to directly use the CDA Schema in a document authoring environment, such use is not the primary purpose of the CDA specification.
These principles and requirements have led to the current approach, where the material to be rendered is placed into the Section.text field. The content model of this field is specially hand crafted to meet the above requirements, and corresponds closely to the content model of sections in CDA, Release One. 

Structured observations can reference narrative content in the Section.text field. Multimedia observations are encoded outside the Section.text field, and the <renderMultiMedia> tag within the Section.text field provides an outgoing pointer that indicates where the referenced multimedia should be rendered. 

2 More Information
More information may be obtained on Clinical Document Architecture from:-

· http://www.hl7.org/Special/committees/structure/index.cfm
· http://www.intersystems.com/mt_washington_vision.pdf
· “Integrating Electronic Health Records Using HL7 Clinical Document Architecture”  Jim Klein  Business Integration Journal, February 2005
· SDTC & Templates, see www.hl7.org

· HL7 meeting schedule, see www.hl7.org
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